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1. Poab mucuumimubl «Marematuka 4.1» B popMHPOBaHMU KOMIIETEHIHI BbIMYCKHUKA:

JnemeHT . CocTaBJsiiomue pe3yJibTaTOB 0CBOEHUs (JIeCKPHIITOPBI
. HWHIUKATOPBI AOCTHKEHUS] KOMIETEHIUit
o0pa3oBareJIbHO Kox KOMIIETeHIIMH)
TPOrpaMMbI HaumeHoBaHue
CemecTp | KOMIETEHIHH HanmeHOBaHHe HHANMKATOPA
(AMCUMILIHHA, KOMITETEHIIUI HaunmeHoBaHue
Kon nnankaropa JTOCTHKEHUS Kon
npaktuka, [HA)
Criocoben BuazieeT ombITOM NPUMEHEHHS 3aKOHOB
OCYIIECTBIISITh €CTECTBEHHBIX HayK U MAaTEMaTHUECKUX
TOUCK, YK(V)-1.1B1 METOJIOB M MOJICJICH JJIsl peleHHs 3aa4
KPUTHYECKHUI TEOPETUYECKOrO U MPUKJIATHOTO
AHAIINS M CHHTE3 AHanu3upyeT 3a/1a4y, BbLACISS €€ Xapaxtepa
YK(V)-1 HHQOPMALIUH. N.YK(Y)-1.1 ’ YMeer pemarh 3a/1la4d TEOPETUIECKOTO U
™ Gop ’ ™ 6a30BBIE COCTABIISIOINE YK(Y)-1.1¥1 p . p
MPUMEHSATH MIPUKJIAHOrO XapaKTepa
CHUCTEMHBIN MOJIXO/T
JUISL PeLICHUST 3HaeT 3aKOHbl ECTECTBEHHBIX HAyK U
YK(Y)-1.131 MaTeMaTH4YEeCKUe METO/IBI
IMOCTaBJICHHBIX
TEOPETHYECKOr0 XapaKrepa
3a/1a4
CrniocobeH Brnageer ammaparoM MaTeMaTH4eCKOM
Maremaruka 9 P
41 4 MPUMEHSTh CTATUCTUKH s MPOBE/ICHUS
' COOTBETCTBYIOLIMI TEOPETUYECKOr0 HCCIIEA0BaHUS u
(usuko- OIIK(Y)-2.B4 MOJIEIU POBAHUS (usnyecKux "
MaTeMaTHYeCKHH XMMHYECKUX MPOLECCOB U SIBICHUH, a
anmapar, MeToJIbl TIpumenseT MaTeMaTHYECKUH anmapart TaKXKe, IS PEICHHs MPO(ECCH OHAIBHBIX
aHalM3a u TEOPUH BEPOATHOCTEH U 3ana4
OIIK(Y)-2 MLOIIK(Y)-2.2 P BEPOATHC
MOJIEMPOBAHMS, MaTeMaTHYECKON CTATUCTHKH B YMeeT HCnonb30BaTh BEPOSTHOCTHBIE M
TEOPETUUECKOrO U HMH)KEHEPHOH J1€ATEIbHOCTH OIIK(Y)-2.Y4 CTATHCTUYECKHE METOABI 1 00paboTKI
9KCIIEPUMEHTAIBHO JTAaHHBIX
T'0 UCCIIEZIOBAHUS
S —— 3HaeT OCHOBHBIE ONPEACICHUS, OHSATUS
OIIK(Y)-2.34 U METO/Ibl TEOPUH BEPOSATHOCTH U
npodeccuoHaIbHBIX .
saau MaTEeMaTHYECKON CTATUCTHKH

2. IMToxka3zaTeau ¥ MeTOALI OLIEHUBAHUS

Ilnanupyemble pe3y/IbTaThl 00y4eHHUs MO JUCIMILIHHE

Kopn

HaumenoBanue

Koa unankaropa

J0CTHKEHHSI
KOHTPOJIHPYeMOii
KOMIeTeHIHH
(1M ee yacTh)

HauMeHoBaHMe pa3jieia JMCHUILIMHBI

MeToabl O1leHUBAHUS

(oueHOYHbIEe MEPONPHATHS)

P/l

Brnaneer

OCHOBHBIMHU NOHATUAMU U METOAAMU TCOPUU BepO?[THOCTeﬁ u

MaTEeMaTHICCKON CTAaTHCTUKU

LYK(Y)-1.1

TEOPEMBI.

1.CirygaifHbie COOBITHS
2.CryqaiiHble BETMYUHBI H UX CHCTEMBI
3.3aK0H OONBIIHX YUCEN, TIPEeTbHBIC

KouTtponsHast pabota
WJ13.




TL.OTIK(Y)-
2.2.

4.BBIOOPOYHBINA METOJI 1 OIICHUBAHUC
apaMeTpoB

5.D1eMeHTBI KOPPENSLIMOHHO -
PErpeccuOHHOr0 aHaIu3a
6.IIpoBepka cTaTHCTHYECKUX THIIOTE3

P12 Vmeer 1.CirygaiiHbie COOBITHS KonrposnbHas padora
HCIONB30BaTh BEPOATHOCTHBIE M CTATUCTUYECKUE METOBI AT 2.CrnyyaiiHble BeTMUMHBI U X cuctembl | U3.
00pabOTKY IaHHBIX, 2 IMEHHO: ajre0py BeposSTHOCTEH NYK(V)-1.1 3.3aKoH OONBIIUX YUCElN, TPeeTIbHbIC
CITy4alHBIX COOBITHH, 3aKOHBI PACIIPEEICHUsSI CITyJaitHON TEOPEMBI.
BEJIMYUHBI M UX CUCTEM, 3aKOHBI OONBIIHX unces U npeaenbasie | W.OIIK(Y)- 4.BBIOOPOYHBINA METO U OI[CHUBAHUE
TEOpeMbl, BHIOOPOYHBIN METOJI M OlIEHHBaHKE TTapaMeTpOB, 2.2. napamMeTpoB
perpeccuoHHbIE€ MOJIETH, MTPaBUiIa MOCTPOSHUS U POBEPKHU 5.21eMeHTBl KOPPENSIIMOHHO -
CTaTUCTUYECKHUX THITOTE3 PErpeccHOHHOr0 aHajIu3a
6.IIpoBepka CTaTUCTHYECKUX THIIOTE3
P/I3 3uaer 1.CnyuaiiHbie cOOBITHS KonTponbhas pabora
AKCMOMATHYECKOE  OIpe/ielieHHe  BEPOATHOCTH, OCHOBHBIE 2.CrnyuaiiHble BeJIMUMHbI U MX cucTembl | W3
TEOpEMBbI TEOPHHU BEPOSITHOCTEH, (DOPMYJIBI TOJTHOI BEPOSTHOCTH 3.3aKoH OONBIIUX YUCEN, TPEeeTIbHbIC
u balieca, cxeMmy mnocienoBaTenbHbIX HCHbITaHUN bepHymun, TEOPEMBI.
¢dbopmyny  Bepuymim, npubmmxennsie Gopmyasl MyaBpa- 4.BBIOOPOYHBIN METO U OLICHUBAaHUE
Jlammaca u Ilyaccona, QyHKUMIO pacnpeneneHusi CllydaiHOW rapameTpoB
BEIMYMHBI U €€ CBOMCTBA. IUIOTHOCTh paclpeieieHus U ee 5.071eMeHTBI KOPPESALUOHHO -
CBOMCTBA, YHCIOBBIC XapAKTEPUCTUKH CIy4aiHbIX BEJIMYHH U UX HYK()-1.1 PErpecCHOHHOr0 aHaIM3a
CBOICTBA, OCHOBHbBIE 3aKOHbI pactipenieneHns CIIy4aiHbIX WLOTTK(Y)- 6.IIpoBepka CTaTUCTHYECKUX THIIOTE3
BEJMYHH, 3AKOHBI  PAaclpefelieHs  CIYHaliHbIX BEKTOPOB, | , o

HepaBeHCTBa YeObllieBa, mpeseNbHble Teopembl YeOblmieBa,
bepnymnnu, JlsmyHoBa, MyaBpa-Jlanmaca, BEIOOpOUYHBI MeTON,
SMIIMPUYECKHE  3aKOHBl  PACIpElETCHUs,  IMIUPUUECKHE
MOMEHTBI, JIOBEPUTENIbHBIN HHTEpBall, UHTEPBAJIbHBIC OLCHKH,
BBIOOPOUYHBI MapHBIA KOI(PQUIMEHT KOppEessLH, HapHas
perpeccusi, NpPOBEpPKa TUIOTE3 O PABEHCTBE UCIEPCHH W
CpemHuX 3HA4YEHHI HOPMAaJIbHO pacIpeeneHHbIX
COBOKYITHOCTEM, Kputepui cornacus Ilupcona.

3. IlIkajaa onenuBanus

ITopsinok opraHu3aluy OLEHUBAHUS PE3YyIbTaTOB OOYUEHHsS B YHUBEPCUTETE PETJIAMEHTHPYETCS OTAEIbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlIGHMBaHHS Pe3ylIbTaTOB 00ydeHHs B TOMCKOM MOJHUTEXHHUYeCKOM yHHBepcuTeTe (CucTeMa OlleHHBaHHMs)» (B JCHCTBYIOIICH pelaKiu).
Hcnonb3yeTcst 6auibHO-pEHTHHIOBAs CHCTEMa OLIEHUBAHUS Pe3yIbTaToB 00ydeHus. FiTorosas oleHka (TpaiuiMOHHAas U IMTepHasi) IO BUIaM yueOHOMH
nearenbHOCTH (u3yuenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKHN ) OINIPEIENIIeTCsl CyMMOM 0alyIoB IO pe3yabTaTaM TEKYIIEro
KOHTPOJISA ¥ TPOMEXYTOUHOW aTTecTaiuu (IuddepeHmpoBaHHblil 3a4eT) (MTOroBas peHTHHrOBas OlleHKa - MakcuMyM 100 GayioB).



PacnipeneneHre OCHOBHBIX W JIOTOJHUTENBHBIX OAlJOB 3a OIICHOYHBIE MEPONPHUATHS TEKYLIET0 KOHTPOJII M TPOMEXKYTOYHOH aTTecTaluu
YCTaHABJIMBAETCS KAJIECHAAPHBIM PEUTUHI-IUIAHOM JUCIUIUIMHBIL.

PGKOMGHZ[yeMaFI mKajaa ajsd OTACIIbHBIX OIICHOYHBIX MCpOHpI/IflTI/Iﬁ BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS
3a/aHus

CooTBeTcTBHE

TPAAHIHOHHOIi OlleHKe

Omnpenenenue OEHKH

90%+100% «OtnuyHO» OTnuYHOe TOHUMAHKE MPEAMETa, BCECTOPOHHHE 3HAHMS, OTIIMYHBIC YMEHHUS U BIIaJCHHAC ONBITOM MPAKTHYECKOHN JeATENbHOCTH,
HE00XOMMBIE Pe3yIbTAaThl 00yUeHHUsI CYOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOMMYECTBOM OaNJIOB, ONU3KUM K MAKCHMAILHOMY

70% - 89% «Xoporro» JlocTaTouHO MOJHOE MOHUMAaHKE MPEIMETa, XOPOIIHE 3HAHHSI, YMEHHUS U OTIBIT MPAKTHYECKOH AeATENbHOCTH, HEOOXOUMBbIE PE3yIbTAThI
00yueHust chopMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OIICHEHO MHHUMAJBHBIM KOIMYECTBOM OANIOB

55% - 69% «Y 10BI.» [TpuemieMoe MOHMMaHUE NPEMETA, YIOBJIETBOPUTEILHBIE 3HAHHS, YMEHHS U OIBIT PAKTUYECKON NIESTEIbHOCTH, HEOOXOJJUMbIE PE3YJIbTATHI

O6y‘-ICHI/I$[ C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPLIX U3 HUX OUEHCHO MUHHUMAJIbHBIM KOJITMYECTBOM GasuioB

0% - 54%

«Heynosn.»

Pe3yHbTaTbI o6yqu1/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tp66OBaHI/I${M

[IIxayia [y1s1 OLIEHOYHBIX MEPOIPHUITHI 3K3aMEHA

% BBINOJIHEHHSI 9K3aMeH, CooTBercTBHE
3aJaHNH JK3aMeHa oasL Tpanmmom{oﬁ OIICHKE Onpe}:(enemle ouenkH

90%-+100% 18 +20 «OTIMYHO» OTiaryHOE IOHUMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHHUS U BJIaJICHUE OIBITOM MPAKTUYECKOM eI TebHOCTH,
HE0oO0XOAUMBIE pe3yNIbTaThl 00yueHHUs chOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlIoB, OJIM3KUM K MAKCHUMAIbHOMY

70% - 89% 14 + 17 «Xopormio» JloctaTouHO NOJTHOE TOHUMAHHUE MPEIMETa, XOPOILME 3HAHUS, YMEHHUS U OTIBIT PAKTUUECKOMN JIeITeIbHOCTH, HEOOX OIUMbIE
pe3yabTaThl 00y4eHuUst ChOPMUPOBAHbI, KAYeCTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aljIoB

55% - 69% 11+13 «Y IOBIL.» [IpremieMoe MOHUMaHKUE TPEAMETa, YIOBIECTBOPUTEIbHBIEC 3HAHHS, YMEHUS U OIBIT IPAKTHUECKON AESITEIbHOCTH, HEO0OX OAUMBbIE
[pe3yabTaThl 00y4eHUs ChOPMUPOBAHBI, KaueCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIBHBIM KOIUYECTBOM 0aJlIoB

0% - 54% 0+10 «HeynoBi.» Pe3ysbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. IlepeueHbh THNOBLIX 3aJaHHIl

OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHHUI

1. | Konrpomnbnas pabota

KoHTponbHas pabora 1

1. U3 50 xonnencaropoB 3a Bpemst T U3 CTPOsi BEIXOAAT 5 KOHIAEHCATOPOB. J[Jisi KOHTPOJISE BBIOMPAIOT 8 KOHACHCATOPOB.
Haiitn BeposSTHOCTB TOTO, YTO Cpenu HUX 3a Bpems T W3 CTPOs BEIMIET poBHO 1 KOHOEHCATOP, MCHONB3YsA HopMyITy

ITyaccona u nokansHyto Teopemy Jlarmaca.
2. TlpuGop cocTrouT M3 ABYX Y3IIOB @ W D, COCMHEHHBIX MOCIEAOBATEIbHO B CMBICIE HAJSKHOCTH, M CTabHIN3aTopa
HanpspkeHus: S, pabotatomiero B AByX pexkumax. Ilpu pabore crabunmzaTopa B IEpBOM pexuMe ¢ BeposTHocThio 0.7




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

HaeKHOCTD y3110B P(a) = 0.9, P(b) = 0.95. IIpu pabote cTabuiu3aTopa BO BTOPOM PEXUME HAICKHOCTh y3110B P(a) =
0.8, P(b) = 0.9. HaiiTn Hafie:KHOCT IPHOOpA, €CIIH y3J1bI HE3aBHCHMBI.
Axsin x, xe(0,7)
0, x ¢ (0, 7)
Tpebyercs Haiitn A, noctpouts rpaduk f(x), HaiiTn QyHkimoO pacnpenenenus F(x) u moctpouth ee rpaduk, HAHTH

BEPOATHOCTH Tonaaanus Benuurubl X Ha yuactok oT 0 10 7 . Berancauts M[X].
2

3. 3amana mioTHOCTH pacnpenenenus f(x) cnyuaitnoii Bemuuunbl X: f(x) =

4. Jloxasats ¢opmyny [TyaccoHa.
5. TInotHOCTb pacnpeneneHus] HENPEPHIBHOM CiTydaifHOW BennuuHbl. CBOWCTBA (C JTOK-BOM).

KoHTposbHasA paborTa 2

|) [HaH psan pacupenenexus.

Xi 0. 1. 2. 3.
N; 10 13 15 12

Lo

ITocTpouTs rucTOrpaMmy, MOJIUIOH;
2. Haiiti TOUeYHbIE OLIEHKH MaTeMaTH4ECKOr0 OXKUOaHNA, TUCIEPCHH, CPEAHEKBAAPATHYHOTO OTKJIOHSHUS, aCHMMETPUH

H DKCIIecca;
3. Ilpu ypoBHe 3HaunMoctH o = 0.05 mpoBepuTh TUIOTE3Y O pacHpeneleHn TaHHOW BEIOOPKH 110 HOPMaJIbHOMY 3aKOHY;

4. Haiitu nHTepBaIbHBIC OLICHKHA MAaTEMAaTHYECKOT0 OXKUAAHNU, TUCTIEPCHH ¢ HafexkHocThIo B = 0.9.
I1) Tlo nBy™M He3aBUCHMBIM BBHIGOPKaM 00beMoB Nx = 11 u Ny = 10 HopmanbHbIX pactipenenenuil Haiinensr X =30.u Y =

28. u Sf =08mu SS = 0.6 . IIpu ypoHe 3Haunmoctu o = 0.05 npoBeputh HyneByto runoresy Ho: Mx = My npu

KOHKypupytommei Hi: mx # my.

UJI3.

ITpuMep BapraHTa MHIMBUIYAILHBIX 3aJaHUM 1.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

1. 13 100 m3menuii, cpeny KOTOPHIX UMeeTcs 4 HeCTaH/IApTHHIX, BHIOPAaHBI CIIydaifHBIM 00pa3oM 6 u3menuii 1uist IpOBEpKU UX
kadecTBa. OINpeaenuTh BEpOITHOCTh TOTO, YTO CPEH BBIOPaHHBIX 6 M3/enii OKaXKyTcs pPOBHO 1 HECTaHAAPTHOE H3JIENHE,
WCTIONB3Ysl KIIaCCHYECKOe OmpeselieHne BeposiTHOCTH, ¢hopmyny beprymm, ¢opmyny [TyaccoHa u JOKadbHYIO TEOpEMY
Jlamnaca

2. CucreMa S COCTOUT U3 TpEX HE3AaBUCUMBIX TOACUCTEM Sq, Spu Sc. HemcnpaBHOCTH XOTs ObI OTHOM TOACHCTEMEI BENIET K
HEHCIPaBHOCTH BCeil cUCTEMBI (IOICHCTEMBI COEIMHEHBI TOCeioBaTenbHO). [loncucrema Sh cocTosT U3 IBYX
HE3aBUCUMBIX Tyonmupyromux 6mokoB bk (k = 1,2) (cxema mapaiienbHOro mocoeAUHEH s OJIOKOB B IOICUCTEMAX).

Hatitu HaJIC)KHOCTb CUCTEMbBI — BEPOATHOCTH TOI'O, YTO CUCTEMA 6ylleT HCIIpaBHA B TCUCHUHU HCKOTOPOI'0O BPpEMEHH, €CIIU
u3BeCcTHBI HagexxHocTu 01okoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Jlana cuctema u3 IBYX GIIOKOB @ 1 b, COSIMHEHHBIX TapaUIEIFHO B CMBICIE HAMEKHOCTH. KaXkpiil n3 IBYX OJIOKOB MOXET
paboTaTh HE3aBUCUMO OT JIPYIOro B TPEX Pa3HBIX pexkumax. BepostHocTh HacTymeHus nepsoro pexxuma 0.1, Broporo 0.3

. Hanexuocth paboTsl nepBoro 0s10ka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctenHo 0.9; 0.8; by OCTb
paboTtbl Broporo oyioka B 1 —m, 2 —wm, 3 — M pexxumax paBHa coorBerctBenno 0.9; 0.95; It HafGrrrormicHcTer |
eciy OJIOKU HE3aBUCHUMBI. g

4. lepenaercs 5 cooOienuit mo kanaiy csazu. Kaxoe coobienue ¢ BepositHocThio P = 0.3 He3aBUCHMO o b X

nckaxxkaercs. CrydaiiHas BeTudnHa X — YHCIIO0 He UCKaKEHHBIX cooOrmeHuil. [locTponts ee 3aKoHBI pacipeneneHus, uxX
rpaduky, HalTH ee YNUCIOBBIe XapaKTepUcTUKU. HaliTn BepOoATHOCTD TOro, 4TO OyIeT HCKaKeHO He MEHee JBYX

COOOIIIEHHNI.
5. 3amaHa IOTHOCTH pactpenernenus f(x) ciyuaitnoit Bennunnsr X:

i 2
fo) = Asin“x, xe(0, 7[),
0, x ¢ (0, 7)
Tpebyercs Haiith k03¢ uireHT A, MOCTPOUTD TpadHK WIOTHOCTH pactpeneienus f(x), Haiitn QyHKIHIO pactpeneneHus

F(x) 1 mocTpouTs ee TpaduK, HANTH BEPOSTHOCTb IONAfaHus BeaHunHel X Ha yuacTok oT O 1o % . Haifti uncioBsie

4

XapaKTEPUCTUKU CIy4ailHON BEIMYUHBI X.

IIpuMep BapuaHTa UHAWBUIYAJIBHBIX 3aJJaHUM 2.

1. Tlo Beibopke o6bpema N = 100 mocTpoeH psiz pacripeneneHus:




OueHo4yHble MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJIbHBIX 32J12HHﬁ

Xi

-2.0

-1.5

-1.0

-05

0.0

0.5

1.0

1.5

pi

0.06

0.11

0.19

0.22

0.16

0.12

0.08

0.06

Iocmpoums  cucmozpammy, NOAUSOH U IMAUPUHECKVIO QYHKYulo pacnpedenenus. Haiimu moueunvie oyenxu
MAMeMamu4ecko20 0ACUOaHUS, OUCNEPCUU, CPEOHEKEAOPAMULHO20 OMKIOHEHUS, ACUMMEMPUL U IKCYeccd.

2. Havimu ooeepumenvhblil UHMePEal HeU3BECMHO20 MAMEMAMULECKO20 ONHCUOAHUS HOPMATIbHOU CAYYAUHOU eeuyuibl X,
3Has oosepumenvhyto eeposmuocmo B = 0.99 , 06wvem svibopru N = 20, svibopounyio cpeonioo x =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3ysabpTaTaM 3KCIIEpUMEHTA TIOJyUeHa Tabuiia HaOI0IeHU I CHCTEMBI CiTydaiHbix BenmnuuH (X, Y):

X
Y 1 2 3 4 5 6
-1 0.01 0.03 0.02 0.01 0.0 0.0
-2 0.02 0.08 0.06 0.13 0.03 0.0
-3 0.0 0.0 0.05 0.08 0.13 0.02
-4 0.0 0.0 0.02 0.06 0.07 0.08
-5 0.0 0.0 0.0 0.01 0.03 0.05

Oyenumyw dannyio mampuyy pacnpedenenus (X, Y) na peepeccuio euoos f(x) = i+ fox u f(X) = fr+ Box + X2,
4. Tlo nByM OONBLIIMM HE3aBHCHMBIM BBIOOpKaM 00beMOB Nx =42 m Ny = 58 HoOpManbHBIX paclpeneineHuil HallIeHBI

BBIOOPOYHBIC 3HAYCHUAMH MaTeMaTndeckux oxunanni X = 120 n y = 130. Jlncnepcuu nssecthsl D, = 24 Dy =20.

Ipu yposue 3Haunmoct o = 0.05 mpoBeputh HyneByro rumore3y Ho: Mx = My mpu koHKypupyromei 1) Hi: mx = my,
2) Hi: mx < my.

5. Ilo kpureputo ITupcona npu yposHe 3HaunMoctd o = 0.01 mpoBepHTh THIOTE3y O PACIIPENCIICHUH CITy4aiiHON BEITMYHHEI
X TI0 HOpMaJIbHOMY 3aKOHY, €CIIH 33J]aHO Nk TOMaAaHNi BHIOOPOYHBIX 3HAUCHUH CITydaifHON BENNYNHBI X B TOAWHTEPBAT

= (ak, by ):

£k 10 =15 15 =20 20 =25 25 =30 30 =35
Nk 15 20 35 18 12




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

DK3aMeH

w

RBhowo~No O~

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

0.
1.
12.

IlepedeHp BOIPOCOB, OTBETHI HA KOTOPKIC JAIOT BO3MOKHOCTDh CTYASCHTY IPOJEMOHCTPHPOBATh, a
OopennoaaBaTC/JIr0 OICHUTH CTCTICHDb YCBOCHUSA TCOPECTUYCCKUX U d)aKTI/I'-IGCKI/IX 3HAHUM HA YPOBHE
3HAaKOMCTBa

Uro B TeopuH BEpOSTHOCTEH MOHMMAIOT Hox coObiTneM? Kakoe coObiTHE Ha3bIBalOT NocToBepHBIM? Kakoe —
HEBO3MO)KHBIM ?

Kakue onepanuu onpeneneHsl Haj coObITHsIMU? KakoBbl CBOICTBa ATHX oreparyii?

ChopmynupyiTe CTaTUCTUUECKOE, KIIACCHUECKOe, IEOMETPUUECKOE ONpEJesIeHNs] BEPOITHOCTU. B Kakux ciydasx
UCTIOJIBb3YIOTCSI 3TH ONpe/IeTIeHUs ?

CdhopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

YKaxuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.

Yto Takoe yciioBHas BeposTHOCTh? Kak onpenensercs: 3aBUCUMOCTh U HE3aBUCUMOCTh COOBITHI ?

Yemy paBHBI BEPOSITHOCTH CyMMBI M IIPOU3BEACHHS COOBITHI?

B kakux ciydasix ajsi pacuera BepOsTHOCTEH NpuMeHsieTcsi popMyIibl MOIHON BeposiTHOCTH U Baiteca?

Yro Takoe cxema uctbiTanuit bepuysmm?

B kakux ciyuasx ajs pacdyera BeposTHOCTeH npuMeHstoTest popmysibl bepaysmu. Myaspa-Jlamnaca, [Tyaccona?
Yro Takoe ciydaiiHas BennunHa? UTO Ha3bIBaIOT 3aKOHOM PACIIPE/ICICHUsI CITyYaiiHOW BETMYHHBI?

Kakas ciydaiiHas BelM4YMHA HA3bIBACTCS JMCKPETHOW Ciy4ailHOM BenmuuuHoi? UTO Takoe psj pacrnpeneneHus
JIICKPETHO# ClTydaitHOW BETUYUHBI?

Haiite ompenenenre (yHKIMH paclpeneseHnss Cayd4ailHON BenuduHbl. KakoBbl OCHOBHBIE CBOMCTBA (DYHKIIMU
pacrpeaeneHus cly4yaiHON BeTHIHHBI?

Kakass cnydaiiHas BenM4YMHA Ha3bIBACTCS HENPEPBIBHOM ciydaiiHoi BennunHOW? YTO Takoe IJIOTHOCTh
pacripeieneH s HeTpepbIBHOM CITy4aiiHON BEJTMIHHbBI?

KakoBbI OCHOBHBIE CBOMCTBA IUIOTHOCTH M (DYHKI[HH PACIIPEICIICHUS] HEMPEPBIBHOM CITy4ailHOW BETHYHHBIL.

Kakue umcioBble XapaKTepUCTUKH CITydaiiHOoW BenmuuuHbl Bl 3HaeTe? UTo XapakTepu3yrOT 3TH XapaKTePUCTUKU?
Kak ompenensercs MaTeMaTHYECKOE OXHAAHUE CIIydallHOM BENWYMHBI, KAaKOBBI CBOMCTBA MaTeMaTH4ECKOrO
OXKUIAHUSA?

Kak ompenensercs aucnepcus cinydaitHoii Benuuunbl? KakoBbI CBOMCTBA AUCTIEpCHU?

Kak onpeznenstorces U 94To XapakTepu3yoT KodpOUIMEHT aCHMMETPHHU | 3KCIIECC pacpeieIeH s ?

Kak onpeznenstorcsi KBaHTUIN U KPHTHYECKHE TOYKH pactpeesIeHus?

Kakoe pacnpeneneHue HasbiBaeTcsi OWHOMHANbHBIM? —YKaXKUTE OCHOBHBIC YHCIIOBBIE XapaKTEPUCTHKH
OMHOMHATILHOTO PACTIPEICTICHUS.

Kakoe pacnpeznenenne HasbiBaeTcs pacnperneneHuem Ilyaccona? KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKH
pacrpenenenus [Tyaccona?

Uro Takoe mpocreimmii moTok codbIThi? KakoMmy pacnpeneneHuo NOAYHHIETCS TPOCTEHIINIA TOTOK COOBITHIT?




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ
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45,

Kakoe pacnpeneneHre Ha3bIBalOT pPaBHOMEPHBIM pacnpejeneHneM? Yemy paHbl IDIOTHOCTD W (YHKITHS
pacrtipezeneHys, OCHOBHBIE YHCIIOBbIE XapaKTEPUCTHKHA PABHOMEPHOI'O PacIpe/IeIICHHs ?

Kaxoe pacnpeneneHue Ha3pIBalOT HOpPMalbHBIM pacnpeneneHueM. KakoBa NIOTHOCTh M OCHOBHBIE YHCIIOBBIE
XapaKTepPUCTUKU HOPMAJILHOTO 3aKoHa?

UYro Takoe craHmapTHas HOpMasibHas BennunHa? KakoBa cBs3b MexXIy QYHKIUSIMHU pacupeesieHns! POU3BOILHOM
HOpPMaJIGHOM BENMYMHBI ¥ CTaHJApTHOW HOpMajbHOW BennuuHbl? Kak cBsizaHa QyHKIMA —pacrpeaeneHus
CTaHJAPTHOM BeMUYMHBI ¢ PyHKIHeH Jlammaca?

Kak onpenensercst BepoSsTHOCTb OTKJIOHEHUS] HOPMaJIbHOM ClyyailHOM BETHMUMHBI OT MaTeMaTHYECKOro OXKHUAAHUS
Ha 3aJ]aHHYIO0 BeNN4rMHYy? B 4eM COCTOHT MpaBHIIO «TPEX CUTM»?

Yto HAa3BIBAIOT CHUCTEMOHM chydaiiHeiX BenuuuH (ciydaiiHeiM  BektopoM)? Kak ompeaensercs (GyHKIHs
pacnpeieNieHHs] CHCTEMBI CITy4aiHbIX BEJTMYHMH, KAKOBBI €€ CBOMCTBA (JIJIs IBYXMEPHOT'O CIIy4aiiHOrO BEeKTOpa)?
Kakue cnyyaiiHple BEKTOpPBI OTHOCAT K BEKTOpaM JHCKpeTHoro Tuma? Yrto Takoe TalOnuia COBMECTHOTO
pacnpeieNieHHsi CHCTEMbI, IMEIOILel IMCKPETHOE pacrpeaeeHue?

Kakue cnyuaiiHple BEKTOpbI OTHOCAT K BEKTOpaM HenpepblBHOro Tuma? UTo Takoe IJIOTHOCTH COBMECTHOTO
pachpesieNieHHs CUCTEMBI, MMEIOIe HenpepbhiBHOE pacrpezenenre? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pacrpe/iesieHus ?

Kak onpenensiercss HE3aBUCUMOCTD CITy4alHBIX BeIMUMH? YTO Takoe yCIIOBHBIN 3aKOH pacrpe/iesieHus ?

YeMy paBHBI MATEMaTHUECKOE OXKUIIAHUE M AUCTICPCHS CyMMBbI U IPON3BECHHS CITy4aiHBIX BETHYNH?

UYro xapakTepu3yrOT KoBapHalys U KOIPPUIMESHT KOPPEISLUK CITy4aiHbIX BEIMYMH? Y Ka)KUTe OCHOBHBIE CBOIMCTBA
KO3 PHUIMEHTa KOPPEISLIUH.

Kak oueHHTh BEpOSTHOCTh OTKJIOHEHUS CIy4ailHOM BEIMYUHBI OT MaTE€MaTHYECKOTO OKUIAHHSA C IMOMOLIBIO
HepaBeHcTBa YeOblieBa?

CdhopmynupyiiTe 3akoH Oomnbinux uncen YeOblieBa, TeopeMy bepHym.

Coopmymupyiite 1eHTpanbHyIO npeaensayto Teopemy (LITIT).

Uro B MaTeMaTHYECKON CTATHCTHKE MOHHMAIOT IOJA T'€HEpabHON COBOKYMHOCTHIO? BBRIOOpKON M3 TeHepalbHOM
COBOKYITHOCTH?

Kak crpoutcs cratictiueckuil psa? B kakux ciydasx IpUMeHsIeTCs CrpYNIUPOBaHHBIN craTucTrdeckuit psn? Kak
onpenesnsieTcs JUIMHA HHTEPBaJIa IPYIIITHPOBAHUS?

YTo OlIEHUBAET CTATUCTUYECKHUIA PSJl OTHOCHTENbHBIX 4acToT? [lnoTHoCTei yacToT?

YTto HCHONB3YIOT B KadecTBe TPadUUYECKON HMIUIFOCTPALMHM CTaTHCTUYECKHX psnoB? OIEHKONH KakHX KPHBBIX
SIBJISIIOTCS TTOJIUTOH YacTOT ¥ THCTOrpaMma?

Kakue BeMMuMHBI UCHIONB3YIOT B KAYECTBE YHUCIOBBIX XapaKTEPUCTHK BHIOOPKH? KaKoBBI OCHOBHBIE CBOWCTBA 3THX
XapaKTePUCTUK?

Kak ompenensiercs aMmupuueckas GyHKIHsS pacrpesieneHusi? Y KaxuTe OCHOBHBIC CBOWCTBA ATON (YHKIIHH.

Uro takoe oneHka mnapamerpa? Kakas omeHka Has3biBaercs HecMmelneHHOW? Kakas — cocrosrensHoit? Kaxas
3¢ PeKTUBHOI?

UYro Takoe JOBEPUTENbHBIA HHTEPBAJ U BepOATHOCTH? KakoBbI OCHOBHBIC MPUHIIMIIBI TocTpoeHust [11?

Kak crpourcs noBepuTEnbHBIA HMHTEpPBAl [UIsli MaTEMaTHUECKOrO OXHMJIAHUS HOPMAJIbHOM TeHepalbHON
COBOKYITHOCTH IPY U3BECTHOM M HEM3BECTHOM O ?




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

46. Kak cTpontcs TOBEpUTECIBHBIN HUHTEPBAN IS JUCIIEPCHHA HOPMAITLHON TeHEPAIBHOW COBOKYITHOCTU MIPU U3BECTHOM
¥ HEU3BeCTHOM A ?

47. Yto Takoe CTaTHCTUYECKAas THIIOTe3a U CTATHCTHYCCKUI KPUTEPHUii?

48. Kakwue onmmOKY HAa3bIBAIOT OMIMOKAMU MEPBOTO U BTOPOTO POJa MPH MPUMEHEHUH CTaTHCTUYECKUX KputepueB? Kak
OIIPEIENIETCS. MOITHOCTh M COCTOSATEIEHOCTh KPUTEPHS ?

. 2
49. OnummTte kpuTepuii cornacus J° IlupcoHa 11 NPOBEPKH THIIOTE3BI O 3aKOHE PACTIPECIEHUS.

50. Omnwummre KPUTEPHU JId NPOBCPKU IT'MITIOTE3 O 3BHAUYCHUN MATEMATUYCCKOI'O OKUJIaHU A HOpMaJ’ILHOﬁ COBOKYITHOCTH.
51. Onwummre KPUTEPHUU JId IPOBECPKU IT'MITIOTE3 O 3HAUYCHUN AUCTICPCHUN HOpMaJ’ILHOﬁ COBOKYITHOCTH.

52. Kakue HCTIOJIB3YIOT KPUTCPUU IJISA ITPOBEPKHU THITOTE3bI O PABECHCTBE zmcnepcm‘/i JABYX HOPMAJIbHBIX BEJIMYNH?

53. Kakue HCTIOJIB3YIOT KPpUTCPUUN IJIA IIPOBEPKU TUITOTE3BI O PABECHCTBE ABYX CPCIHUX HOPMAJIbHBIX BEJTMYNH?

5. MeTtoanueckue yKa3aHus 1o npoueaype oeHuBaHUs

OueHoYHble MEPONIPUSATHS

l'lpouenypa IMPOBEACHHUS OLICHOYHOI'0 MEPONIPUATHSA U HeOﬁXOl]l/lMLle METOAUYECCKHE YKAa3aHUs

1.

KonTtponsHas pabota

B cemecrpe cTyneHTHI BBIIONHAIOT 2 KOHTPOJBHBIX paboThI, COJEp)KAHWE KOTOPBIX OXBATHIBAET BCE pa3Jieiibl
mucturunHbL. KaskqoMy cTyZeHTy BoiaeTcs: cBoil BapuaHT. KOHTpoapHBIE pabOoThI MPOBOAATCA B YaChl MPAKTHYECKUX
3aHATHN. 3a KaKIyI0 KOHTPOIBHYIO padOTy MaKCUMAaNbHBIH OaJlI OMPENensieTcsl B COOTBETCTBHE C PEHTHHT-TUIAHOM
JUCLUTIIVHBIL.

Kpurepuu oneHku 3a1aHus:

e bamibl 32 KOHTPONIBHYIO Pa0OTY MOMYYAOTCS YMHOXEHUEM MaKCUMAJIBHOrO 0ajuia, MpeayCMOTPEHHOTO 32
Hee B COOTBETCTBUE C PEUTHHTI - IIJIAHOM, HA JOJII0 BEPHO BBHIIIOJIHEHHBIX 3aJaHUIl.

nas3

B cemectpe cryaentst BermonHsoT 2 MJ13 mo BceM pazaenam mporpaMMbl IUCIHUILUIMHBL Y Ka)XI0ro CTy/IeHTa B
rpynie cBoil BapuanT /I3, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYACHTA B CIMCOYHOM COCTaBE
IPYIIIBL

N3 BpLIAIOTCS KAXKAOMY CTYIEHTY EPCOHANBHO.

Pemenne kaxoro 3aanus 10HKHO OBITH HOAPOOHBIM, C BKIIOUYEHHEM IPOMEKYTOUYHBIX PacuETOB, paccyKACHUH,
MOSICHEHH, ¢ YKa3aHUEM HCIIOJIb30BaHHBIX METOJIOB U (hopMyIl. 3aJaHHe BBICHUIACTCS OTJCIBHBIM (aiiiom,
ykazpiBaercss ®HO, rpynmna.

Kputepuu oueHuBanus




OIIeHO'-lHl)le MEpONnpUATHIA Hpoue}lypa IPOBEACHUS OLEHOYHOI'0 MEPONIPUATHSA U HeOﬁXO}]I/lMLle METOAUYECCKHE YKAa3aHUSA

Odopmienue 3aganus 25% 06amios
Conepxxanue 75% Oaymior

W13 cunraercs 3auTeHHBIM, €Clii HaOpaHo Oonee 55% oT MaKCUMaJIBHOrO OaJijia 3a 3aJaHKe

DK3aMeH. DK3aMeH OCYIIECTBIISETCS B COOTBETCTBHH € [1010%K€eHNEM O IPOBEICHUN TEKYILETO KOHTPOJIA U
npomexyroyHo arrectannu TIIY Ha sk3amene cTyneHTY BbIIAaIOTCS OMIIETHI, BKIIOYAIONINE TEOPETHIECKHE
BOIPOCHI U ITpaKTHUeCKHe 3aaHus. [IpenonasaTens, mpoBepuB paboTy, B X0/€ YCTHOI Oece/ibl CO CTYyJeHTOM MOXKET
3aJ1aBaTh BOIIPOCHI TI0 CAMOMY OMJIETY, a TaKXKe JOMOTHUTEIbHBIE BOIIPOCHI 110 TEOPHHU U MpakTHKe. B utore cTyneHt
HaOWpaer UTOroBBIH Oai 3a HKk3aMeH, MakcuMaibHO 20 6aytoB. OleHKa 3a AUCHHUIUTHHY (OPMUPYETCSl KaK UTOTrOBast
3a paboTy B CEMECTpPE U DK3aMEH B COOTBETCTBHUE C MPUHATOH IIKAION OIICHUBAHWS.

CTy}IeHTBI, HC CaaBIIMEC DK3aMCH B CECCHOHHEBIN nepuoa, MOryT rnepecaaTs €ro B €puoabl JUKBU AN
3a10JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOLIEH IPOLIEAYPOH.

B cootBercTBuM ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep:KICHHH U BBEJICHUHU B JICHCTBHE
«CucTeMbl OIICHUBAHUS PE3YJIbTaTOB 00yueHHs B TOMCKOM MOJUTEXHHYECKOM YHUBepcuTeTe» u Ne59/on
OO0 yTBepJICHUHU U BBEICHUH B IEWCTBUE HOBOW penakiuu «[10J0KeHus 0 MPOBEACHUH TEKYIIETO
KOHTPOJISI ¥ POMEXKYTOUHOU arrectanuu B TITY» 3x3ameH no Gusnke mpoBOAUTCS B yCTHOH (hopme.
CryneHTy BblaeTCs SK3aMEHALMOHHBIN OWIIET, coAep KAl TEOPETHUYECKUE BOMPOCH], KAUYECTBEHHBIE U
KOJIMYECTBEHHBIC 3aaun. KaXpIii Bompoc Ouiiera orieHuBaThest 0amioM (Bcero o owmiery 20 6aioB).
DK3aMeH MPOXOIUT B YCTHOU popme.

CornacHo HIKaJbl OLIEHUBAHUS PE3YIbTATOB

18-20 6anoB (OTIUYHO) - BCECTOPOHHME 3HAHMSA, OTIMYHbIE YMEHHUS U BJIa IEHUE OMBITOM IIPAKTHYECKOM JeATEbHOCTH,
HEOOXOAUMBIE PEe3yNIbTaThl 00y4eHHs CHOPMUPOBAHEI;

14-17 6amnoB (XOpoII0) - JOCTATOYHO MOTHOE MTOHAMAaHUE ITPeIMeTa, XOPOIINe 3HAHUS, YMEHUS U OIBIT PAKTHIECKOMI
IEeSITENBHOCTH, HEOOX OTUMBIE PE3YIbTAThI 00yUEHHUs CHOPMUPOBAHEI,

11-13 GannoB (yIOBIETBOPUTEIBHO) - TIPUEMIIEMOE TIOHUMAHKE MIPEIMETA, YAOBIETBOPUTENbHBIE 3HAHUS, YMEHHS 1
OIIBIT TIPAKTHYECKOM IEATENBHOCTH, HEOOX OIUMbIE PE3YIbTATH 00yIeH s CHOPMHUPOBAHEI,

0-10 6annoB (HEYIOBIETBOPUTEIBHO) - Pe3ylnbTaThl 00YUEHHS HE COOTBETCTBYKOT MUHHUMAJIBHO IOCTATOYHBIM
TpeOOBaHUIM.

Pe3y.]'ILTaTLI HpOMe)KYTOLIHOI\/’I aTTeCTanuu O(I)OpMH}IIOTCﬂ BCAOMOCTBIO U BHOCATCA B 3aY€THYIO KHUKKY

00y4aronerocs.




